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Practice Gaps 1. Because influenza and parainfluenza viruses are responsible for significant morbidity and mortality in young infants and children, especially those with chronic conditions, clinicians must learn to recognize, treat, and prevent infections caused by these viruses. 2. Disease caused by influenza virus can be prevented through the vaccination of all persons 6 months or older. Special attention should be given to pregnant women and persons with chronic medical conditions, such as asthma, congenital heart disease, and neuromuscular disorders.
Introduction
Influenza and parainfluenza viruses (PIVs) are among the most common respiratory pathogens that affect infants and children worldwide. Infections and their complications are responsible for a significant number of hospitalizations and fatalities on a yearly basis. In most temperate climate countries, seasonal patterns of disease are observed. In warmer climates, disease can be observed year round. The fear of an influenza pandemic looms when new strains are discovered. Recognition and prevention become pressing priorities. In recent years, a greater emphasis in preventing influenza through vaccination has emerged within the United States. Many health care systems have mandatory vaccinations programs for health care professionals. In addition, vaccination is now recommended for all persons 6 months or older. Available antiviral agents are effective not only as therapy but also as preventive agents. PIVs are the most common cause of laryngotracheitis or croup in children. In recent years, these viruses have become recognized as important pathogens in the immunocompromised host. Unfortunately, an effective antiviral regimen or vaccine still eludes us. In this review, we summarize the key aspects of what is known about influenza and PIVs, including their clinical manifestations, treatment, and prevention.
Influenza Virus Historical Aspects
The avian origin H1N1 influenza pandemic of 1918-1919 (Spanish flu) has been described as the single most fatal event in human history, responsible for more than 50 million deaths worldwide. 
Influenza Biology
Influenza viruses are classified as orthomyxoviruses and contain a negative sense single-stranded RNA genome. There are 3 major influenza types: A, B, and C. The individual virus is spherically shaped and studded with 2 major proteins: hemagglutinin and neuraminidase. Differences in the hemagglutinin and neuraminidase antigens form the basis for the nomenclature of influenza A subtypes (eg, H1N1 vs H3N2). Influenza strains are further categorized according to type, location, and year and are given a strain number (eg, A/California/7/2009 [H1N1]).
Hemagglutinins facilitate attachment of the virus to the columnar epithelial cell in the respiratory tract. After uptake of the virion by endocytosis, an influx of protons through the virus M2 channel allows release of viral RNA, which is then imported to the nucleus. The virus hijacks the host's cellular machinery to produce the proteins and genetic material needed for viral progeny. Neuraminidases function in the budding of the newly formed virion to aid in its release from the host cell. (2) Influenza Genetics and the Pandemic Threat
The genetic characteristics of influenza viruses facilitate the generation of novel strains with the potential to cause human disease. The influenza genome is composed of 8 RNA segments that can rearrange if more than one influenza subtype infects the same host. The virus contains its own RNA polymerase, which, in contrast to DNA polymerase, lacks proofreading functions. Consequently, point mutations occur with regular frequency during genome replication. The accumulation of these point mutations is known as antigenic drift and is responsible for the seasonal variation of influenza A strains that cause annual epidemics. Antigenic shift occurs when an influenza A strain with a novel hemagglutinin (and sometimes a novel neuraminidase) enters the human population. A pandemic occurs if this newly generated strain causes disease in humans and can efficiently spread from person to person and throughout the world. To date, 17 unique hemagglutinin antigens and 10 unique neuraminidase antigens have been identified. (2) Many of these influenza subtypes naturally infect the hundreds of bird species susceptible to influenza. Birds can be infected by multiple different strains simultaneously and serve as a genetic pool for the generation of new influenza strains. The human population has so far been susceptible to a limited number of influenza subtypes. Human infection and effective human-to-human transmission has been achieved by only 3 hemagglutinins and 2 neuraminidases in 3 combinations: H1N1, H2N2, and H3N2. (3) Because of differences in preferred cellular binding sites, different influenza strains preferentially infect birds and humans. However, pigs (swine) are susceptible to infection from both avian and human strains. Swine can serve as mixing vessels to produce novel strains that subsequently infect humans. In recent years, 2 influenza A strains of avian origin, H5N1 and H7N9, were responsible for several clusters of human disease in Asian countries, resulting in many hospitalizations and a high fatality rate. (4) (5) 2009 Novel H1N1 Pandemic
In March 2009, a new strain of influenza A was identified that caused significant disease in humans and could efficiently spread from person to person, leading to the fourth influenza pandemic of the last 100 years. This virus was a novel combination of 2 individual swine viruses, hence the term swine-origin H1N1 or swine flu. From April 2009 to March 2010, novel H1N1 was responsible for an estimated 60 million illnesses, 270,000 hospitalizations, and 12,270 deaths in the United States. (6) As seen in previous pandemics, novel H1N1 disproportionately affected young adults and children, as well as pregnant and postpartum women. There were 317 confirmed pediatric deaths during the pandemic, significantly higher than prior years. The excess childhood deaths are probably explained by the increased attack rate in the young rather than enhanced virulence in this age group. (7)
Epidemiology and Transmission
Epidemics of influenza occur annually during the winter months in temperate regions of the world, typically peaking in January or February in the Northern hemisphere. There is no clear influenza season in equatorial countries, where influenza can circulate year round. Children are important vectors of disease because of higher attack rates and more prolonged viral shedding compared with adults. The peak incidence of infection occurs earlier in the pediatric population. An increase in missed school days in children sick with influenza often precedes increased work absenteeism in adults.
Influenza virus is transmitted primarily by large particle droplets, although contaminated surfaces can also spread disease. The incubation period is 1 to 4 days (mean, 2 days). Viral shedding correlates with fever intensity and begins 24 hours before symptom onset, peaks at day 3, and resolves by day 7. (8) However, young children and individuals with compromised immunity can shed virus for extended periods. The severity of disease may also correlate with duration of shedding.
Hospitalization rates for influenza are highest in children younger than 2 years and adults older than 65 years. Children with certain comorbidities are at increased risk of hospitalization and influenza complications. These complications include hemoglobinopathies, diabetes mellitus, neuromuscular disorders, chronic kidney disease, and congenital heart disease. Children with underlying pulmonary disease, such as asthma and cystic fibrosis, are at risk for more severe disease.
Clinical Manifestations
Classic influenza infection is characterized by the sudden onset of fever, chills, and myalgias followed by prominent upper respiratory tract symptoms, such as rhinorrhea, cough, and sore throat. It is critical to recognize that younger children are less likely to present with this flulike syndrome. This is especially true in infants, who can present with fever and irritability with minimal respiratory findings. It is difficult in younger children to distinguish clinically influenza infection from infections due to other respiratory viruses (eg, respiratory syncytial virus and PIV) that circulate in communities during the same periods, and the manifestations of disease can be identical. Table 1 provides a comparison of clinical features between influenza and PIVs. Upper respiratory tract infection (URI), laryngotracheitis (croup), bronchiolitis, and pneumonia are all possible presentations of influenza in the younger child. Gastrointestinal symptoms are uncommon in adults but can be the primary symptoms in children with influenza.
Complications
Bacterial infection of the respiratory tract is the most common complication of influenza infection and includes otitis media, sinusitis, and tracheitis. Pneumococcal pneumonia is a relatively common complication and should be suspected in the child who develops fever and a lobar infiltrate during the convalescent period. Less common than Streptococcus pneumoniae, staphylococcal infection can complicate acute influenza and lead to a diffuse necrotizing pneumonia with a high mortality rate, especially if caused by methicillin-resistant Staphylococcus aureus. Parapneumonic effusions and empyemas are common complications.
Acute myositis can occur during convalescence but is almost always benign. It occurs more commonly with influenza B. The typical presentation is a child who has sudden onset of severe pain in the calves and refusal to walk. The serum creatine kinase level is usually elevated. Severe encephalopathy and encephalitis have been reported with influenza infection. Reye syndrome is a rare form of encephalopathy that has been associated with influenza infection and salicylate (eg, aspirin) use. 
Laboratory Diagnosis
Laboratory testing is the mainstay in the diagnosis of influenza infection. Clinical findings alone are insufficiently sensitive or specific, especially in younger children who less often have classic findings. Accurate and rapid diagnosis of influenza infection can allow prompt initiation of antiviral therapy while simultaneously limiting antibiotic use. A variety of testing modalities exist, and each has its merits. Serologic (antibody) testing for influenza infection is important in the epidemiologic study of disease but does not play a role in clinical management. Similarly, although laboratory culture of influenza virus is essential for vaccine development and antiviral resistance testing, other methods have proven more clinically useful. (9) Regardless of the diagnostic method used, proper sampling is paramount. Nasopharyngeal specimens are preferred over throat swabs. (9) The timing of specimen collection will also affect the validity of the result. A sample obtained in a patient with an influenza-like illness on days 2 to 3 of symptoms (when influenza virus shedding is at its peak) will yield a more reliable result compared with one obtained later in the disease course. (9) 
Rapid Antigen Testing
Rapid antigen testing is the most commonly used method in the laboratory diagnosis of influenza infection and plays a vital role in high-volume patient settings, such as emergency departments, especially during epidemics of disease. In fact, the first case of 2009 pandemic influenza infection in the United States was diagnosed using a rapid antigen test. These assays work by measuring the immunologic reaction between influenza antigens from the patient's secretions with a specific influenza antibody. The advantages of rapid antigen tests include quick results (£15 minutes), bedside or point-of-care testing, and distinguishing influenza type A from B.
Rapid antigen testing can be part of treatment algorithms in the management of patients with suspected influenza. (10) Rapid antigen tests for influenza are highly specific, allowing for efficient allocation of antivirals during peaks of activity. The major disadvantage of rapid tests is their low and highly variable sensitivity, ranging from 20% to 90%. (9) Therefore, a negative rapid test result in a patient presenting with sudden onset of high fever, myalgias, and cough during peak influenza activity could be falsely negative. One important aspect of rapid influenza testing-and rapid viral tests in general-is that the accuracy of the test result is directly correlated with the prevalence of disease in the community. As stated in the above example, during periods of peak viral activity, a negative rapid test result in a patient with an influenza-like illness could be falsely negative. If that same patient presents during a period with minimal circulating influenza but has a positive rapid antigen test result, the test result is likely to be falsely positive. However, influenza strains can cause infections in out-of-season times of the year like in the case of an influenza A (H3N2) variant that initially circulated in the United States during the summer months with outbreaks associated with contact with swine at state and county fairs in the Midwest. (11) Molecular Tests Molecular methods of detection are replacing viral culture as the gold standard in the diagnosis of many viral infections, including influenza. Polymerase chain reaction (PCR)-based assays offer superior sensitivity and turnaround time compared with viral culture and are becoming more widely available in many laboratories. The PCRbased tests for influenza are often part of multiplex assays that can concomitantly detect influenza and other important viruses, aiding in the diagnosis of noninfluenza respiratory infections. Most PCR-based influenza assays can distinguish influenza types (A from B). Some tests reliably determine specific subtype (eg, H1N1 vs H3N2), which proved valuable in guiding antiviral therapy during the 2009 H1N1 pandemic. None of the currently available rapid antigen tests can discriminate influenza A subtypes.
Other Testing Choices
Direct and indirect fluorescent antibody testing can be performed on patient secretions and provide results within a few hours. These tests are highly specific but have variable sensitivities. The reliability of the results can vary, depending on the skill of the performing technician. They are more expensive than rapid antigen tests.
Treatment
Influenza infection is a benign self-limited disease in most children and adults, regardless of whether treatment is provided. However, influenza infection can cause severe disease and death in both high-risk patients and healthy individuals. The administration of active antiviral therapy early in the course of disease has been found to shorten symptom duration and prevent the spread of virus. It may also be beneficial in hospitalized patients and in those with severe disease, even if started later in the disease course. Treatment should optimally be initiated within 48 hours of symptom onset.
The decision to provide antiviral therapy as treatment or prophylaxis should be based on the duration of symptoms and the individual's risk of progression to severe disease. Hospitalized patients with suspected or confirmed infectious diseases influenza & parainfluenza influenza should receive therapy. Patients at high risk for severe disease and complications should also be provided therapy and prophylaxis (Tables 2 and 3) . (10) There are 2 classes of antivirals available for the treatment and chemoprophylaxis of influenza: the adamantanes and the neuraminidase inhibitors. The adamantanes include amantadine and rimantadine and work by interfering with the viral M2 ion channel to prevent the release of viral RNA into the host cell after endocytosis. The adamantanes do not have activity against influenza B. Furthermore, because of widespread resistance among influenza A strains, their use in the treatment and chemoprophylaxis of influenza A is not recommended at this time. The neuraminidase inhibitors have activity against both influenza A and B, and although resistant strains of influenza A have been found, most circulating influenza strains are susceptible. Neuraminidase inhibitors block viral neuraminidase, which prevents the budding and release of viral progeny. Oral oseltamivir and inhaled zanamivir are 2 neuraminidase inhibitors currently available for clinical use. Intravenous formulations of zanamivir and a third agent, peramivir, are being investigated. Oseltamivir is approved for the treatment of influenza in children older than 2 weeks and for chemoprophylaxis down to age 3 months. However, according to existing safety information, oseltamivir can be used to treat influenza in both term and preterm infants from birth. (12) 
Prevention
Yearly vaccination is the main strategy of prevention against influenza. All persons 6 months and older should be vaccinated. Influenza is responsible for its greatest morbidity in young infants, children younger than 5 years, and individuals 65 years and older. In addition, persons with chronic medical conditions, such as asthma, heart disease, cystic fibrosis, diabetes mellitus, neuromuscular disorders, cancer, and other immunodeficiencies, are at an increased of severe disease and death. In recent years, a significant number of infants and children have died of the disease. Although many had underlying medical conditions, close to 50% of fatalities were in previously healthy children. Unfortunately, only approximately 50% of children with cognitive, neurologic, and seizure disorders received the vaccine. (13) Infants younger than 6 months are at risk for severe disease. Although vaccination is not indicated in this age group, preliminary studies have found that influenza vaccines are safe and immunogenic in infants as young as 6 to 12 weeks. (14) In an open-label study, vaccination of influenza-seronegative infants induced levels of antibody similar to levels in 6-month-olds. Preexisting maternal antibodies appear to blunt the immune response in vaccinees. (15) One strategy that will protect these young infants is the vaccination of mothers during pregnancy because maternal antibodies in the infants have been found to be protective up to 6 months. (16)(17) The vaccination of mothers was more than 90% effective in preventing influenza-related hospitalizations of their infants. (18) More mothers need to be vaccinated. When vaccination is not proactively recommended, only 16.1% of pregnant women receive the vaccine. (19) If vaccination is recommended to the pregnant woman by a health care practitioner, 70.5% will receive it. The vaccination of children in daycare has been found to reduce influenza-related morbidity among members of the household. (20) Multiple vaccines are distributed within the United States (Table 4) . Most are inactivated products, but a live It is contraindicated in persons with underlying medical and immunosuppressive conditions. Administration of the vaccine to young infants has also led to wheezing. Although caution is merited, high-risk individuals with impaired immune systems do not appear to have significant adverse events or prolonged viral shedding after the inadvertent exposure to LAIV. Several studies have found superior efficacy of LAIV compared with IIA. (21) In children 6 years or older and adolescents with asthma, the LAIV provided a 32% increase in protection against cultureproven influenza infections when compared with IIA. (22) Viral shedding from the nasopharynx occurs after vaccination, which peaks approximately 2 days after vaccination. Postvaccination symptoms, such as runny nose, headache, and sore throat, do not correlate with viral shedding. Mean duration of shedding was approximately 2.8 days. Viral shedding can be observed with LAIV recipients up to 6 to 8 days after vaccination. With this in mind, practitioners should exercise caution when deciding who should receive this vaccine. Persons caring for persons with vaccine. Vaccine effectiveness varies significantly among age groups and persons with various medical conditions. Because of this variability, it is critical that more persons receive their yearly vaccine. The higher the number of vaccinated individuals, the better protected the at-risk community is. This is critical in groups with a large number of infants younger than 6 months. The Advisory Committee on Immunization Practices recommends that this vaccine not be given to infants and children ages 6 months through 8 years because of an increased risk of febrile reactions. If no other influenza vaccine is available for children ages 5 to 8 years, the vaccine could be used only after discussing with parents or caregivers the risks and benefits of vaccination. b Healthy, nonpregnant individuals. Antibodies against influenza viruses are type specific. Eighty percent to 95% of children 6 months or older develop protective antibody levels after 2 doses of vaccine. (24) In children ages 6 to 35 months, 50% will develop protective antibody levels, and in those ages 3 to 9 years, 75% will develop protective antibody levels. Vaccine efficacy varies according to season, patient age, type of vaccine, and study design. Using culture-confirmed studies, vaccine efficacy varies between 56% and 100%. Influenza vaccines have been found to be immunogenic and safe when given simultaneously with other vaccines. All infants and children younger than 9 years will require 2 doses of vaccine separated by 4 weeks if receiving the vaccine for the first time.
Most influenza vaccines have been derived from chicken embryo tissue cultures. In persons with documented allergies to egg, the administration of vaccines may be considered to be contraindicated. However, recently, cell culture and recombinant vaccines have become available, allowing for the vaccination of patients with allergies to eggs. Patients with a history of anaphylaxis to egg products should not be vaccinated with chick embryo-derived vaccines (Table 5). Skin testing by an allergist-immunologist is no longer recommended for children with a history of urticaria after the consumption of egg products. (12)(23) A recent retrospective medical record review study of egg-allergic children concluded that patients without a history of anaphylaxis to egg can receive the influenza vaccine without the need for skin testing. (25) For infants and children ages 6 to 36 months, a dose of 0.25 mL of the IIV is administered by the intramuscular route. Past age 3 years, 0.5 mL is administered. The intranasal vaccine delivers a dose of 0.1 mL into each nostril.
Recently, an intradermal vaccine became available, resulting in a less painful injection. This vaccine was found to be more immunogenic than vaccines administered via the intramuscular route. There is currently limited experience with this vaccine in young children.
Large postlicensure population-based studies have failed to demonstrate any increase in clinically important medically attended events in the 2 weeks after vaccination. Acute respiratory infections, acute otitis media, and asthma episodes are less common in the weeks after vaccination. Fever, malaise, pain at the site of injection, myalgias, and headaches have been reported after the receipt of influenza vaccines. Wheezing and rhinorrhea have been reported after LAIV. Febrile seizures can occur after vaccination. However, its risk appears to be related to a specific vaccine produced by CSL Biotherapies (Afluria). Because of the risk, this vaccine is not recommended for children younger than 9 years. In transplantation patients, vaccination did not alter allograft function or cause rejection episodes. Oculorespiratory syndrome, an acute, self-limited reaction to IIVs that consists of red eyes, cough, wheeze, chest tightness, difficulty breathing, sore throat, or facial swelling, has been reported 2 to 24 hours after vaccination. It resolves spontaneously within 48 hours. This syndrome may represent a type of hypersensitivity reaction. Guillain-Barré syndrome has been described after influenza vaccination. The risk is considered low. After vaccination, 1 additional GuillainBarré syndrome case per 1 million was observed.
Parainfluenza Virus Biology and Epidemiology
PIVs are members of the Paramyxoviridae family. They are RNA viruses with a viral envelope covered with glycoproteins, such as hemagglutinins-neuraminidases and fusion proteins, that are responsible for the entry into respiratory epithelial cells, where they replicate exclusively. Other members of this family include respiratory syncytial virus, mumps, measles, and human metapneumovirus. There are 4 antigenically distinct types of PIV (PIV-1, -2, -3, and -4). There are also 2 antigenic subtypes (PIV-4A and PIV-4B). Most of the disease caused by PIV occurs in children younger than 5 years and is responsible for 6% to 11% of hospitalizations due to respiratory infections. (26) (Table 1) . PIV-1, -2, and -3 are responsible for most pediatric disease, with PIV-3 being responsible for 50% of all PIV infections. (30)(31) In a study of children in China, PIV-3 was the most common PIV isolated (61% of children), followed by PIV-1 (21% of children). PIV-4 was detected in 10% of children with PIV infection. (33) 
Clinical Aspects
The virus is transmitted through exposure to contaminated nasopharyngeal secretions by droplets or contact with contaminated surfaces. The usual incubation period is 2 to 4 days, with viral shedding that may last up to 1 week after onset of symptoms. Infected persons may shed virus up to 1 week before onset of symptoms. The duration of shedding may be serotype specific, with PIV-3 lasting 3 to 4 weeks. Acute otitis media is frequently preceded by infections caused by PIV. PIVs are responsible for 18% to 45% of all URIs. (34)(35) Coryza, rhinorrhea, pharyngitis, and low-grade fever are common features of URI caused by PIV. Cervical lymphadenopathy is generally absent.
In contrast to influenza viruses, in most communities PIVs circulate all year. Cases of croup observed in the summertime are generally caused by PIVs. The clinical presentation of croup is distinctive. A sudden onset of a hoarse, barkinglike cough accompanied by laryngeal obstruction, dyspnea, and inspiratory stridor is common. Symptoms usually last 3 to 5 days. The presence of fever and recurrence helps differentiate it from spasmodic croup. In some young children, drooling, difficulty swallowing, and decreased appetite can be observed. However, excessive drooling, severe respiratory distress, and a child sitting quietly and still at the edge of a chair are highly suggestive of epiglottitis, an infection usually associated with Haemophilus influenzae type b, which now is rare thanks to routine vaccination. Children with croup generally do not require intubation. Children with croup caused by influenza virus tend to be more febrile, have tenacious thick secretions, and have more severe laryngeal obstruction. Subglottic stenosis is a common complication of croup. Subglottic stenosis may lead to prolonged intubation and/or symptoms of coughing and respiratory distress. A steeple sign is frequently observed on an anteroposterior radiograph of the neck and chest. The epiglottis appears normal on a lateral neck radiograph. PIV-1 is isolated in most children with croup. Laryngitis in children is frequently caused by a PIV.
All types of PIV, but especially PIV-1 and PIV-3, cause bronchiolitis, which is indistinguishable from disease caused by respiratory syncytial virus and human metapneumovirus. Five percent to 15% of bronchiolitis cases are caused by PIV. (36)(37) Fever, tachypnea, retractions, expiratory wheezing, rales, and air trapping are common features. Approximately 10% of outpatient LRIs are caused by PIV-1, -2, and -3. Young infants, especially those born prematurely, can experience apnea in the presence of an LRI. Most hospitalizations will occur in the first year of life. Conjunctivitis is observed in more than 35% of infected children. The most severe LRI will occur in chronically ill or immunocompromised children. Patients with weakened immune systems, such as those with T-cell deficiencies or who have undergone hematopoietic stem cell transplantation, are at risk of more severe disease, such as pneumonia. Pneumonia in this population can be life-threatening, with a fatality rate of approximately 30%. (38)(39) Patients undergoing HSCT have the highest mortality, especially in the first 100 days of the transplantation, when lymphopenia is common. Prolonged viral shedding is a common feature of children infectious diseases influenza & parainfluenza with primary immunodeficiency. Reinfections are common but tend to be milder or asymptomatic in the otherwise immunocompetent host.
Diagnosis
With the exception of direct fluorescent and PCR assays, there are no rapid diagnostic assays, especially for point-of-care testing. Diagnosing PIV infection can be important because it may obviate the use of antibacterial therapy. Most laboratories consider nasopharyngeal aspirates and washes to be the most optimal specimens for the detection of respiratory viruses by reverse-transcription PCR and direct immunofluorescence. However, nasopharyngeal flocked swabs are easier to perform and are better tolerated by patients. The sensitivity of both methods was excellent (100%) for respiratory viruses other than adenovirus. (40) PCR-based testing from bronchoalveolar lavage has high sensitivity and specificity.
Treatment
There is no available licensed antiviral therapy for the treatment of PIV infections. Aerosolized or systemic ribavirin with and without intravenous immunoglobulin has been used as treatment in immunocompromised children and adults with severe disease. (41) Most of the gathered experience comes from uncontrolled trials or anecdotal reports. However, on the basis of the favorable results of these limited trials, this regimen should be considered in the compromised child with lower respiratory tract disease. Management of these infections is supportive.
Attention to proper hydration so the child can mobilize secretions appears to be reasonable However, the use of humidified inhaled air (cool mist) delivered in a tent or hood has no demonstrable benefit for the child with croup. (42)(43) In patients with croup, the use of epinephrine and dexamethasone is associated with a reduction of symptoms. The use of nebulized budesonide and intramuscular and oral dexamethasone has been found to be beneficial in patients with croup, resulting in shorter hospital stays and fewer return visits. (44) In comparative studies, they appear to be equally effective. (45)(46) Nebulized epinephrine is associated with a reduction in symptoms of croup. (47) Most practitioners will give this agent in combination with a corticosteroid.
Prevention
There are no available vaccines. Handwashing is an effective way of preventing the transmission of respiratory viruses. Transmission appears to be related to contact with infectious droplets.
Summary
• On the basis of strong epidemiologic evidence, influenza and parainfluenza viruses are responsible for significant morbidity and mortality in young infants and children and in persons with chronic medical conditions. (1) 
